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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a highly 
accurate suspension mechanism and a highly reliable 
high-density disk apparatus by preventing a shift 
between a slider and a load beam from being generated 
when the hi^-speed slider moves, and securing 
favorable tracking performance of the slider to a 
magnetic recording medium. 

SOLUTION: An emboss 12 of a gimbals 8 is bonded by 
spot welding to a load beam 9. The gimbals 8 is bonded 
to the load beam 9 by the emboss 12. The emboss never 
slides to the load beam 9. Moreover, slits 10 are formed 
in a longitudinal direction of the load beam 9 
considerably close to the emboss 12 in a manner to hold 
the emboss 12 therebetween. So long as a required 
lateral strength is secured, a degree of freedom of a 
rolling pitch is easier to obtain as a soft structure 1 1 is 
provided closer to the emboss 12 which is an operating 
axis. Therefore, the slits 10 are fonned at both sides of 
the emboss 12, and a bonding point of the emboss 12 is 
made the soft structure 1 1 thereby to secure the degree of freedom in rolling pitch of a slider 5. 
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Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the electromagnetism in a magnetic disk drive — the high rigidity suspension device 
characterized by to lose the part which produces lateral unnecessary slipping while the gimbal which 
holds said sUder directly, and the load beam which perform transfer of a load load really fabricate in 
junction or the embossing section by the embossing section in the suspension device hold the slider 
which carries a sensing element, it has a slit with the load beam of those both sides on both sides of this 
embossing section and the high degree of freedom of the direction of a roll pitch secures. 
[Claim 2] the electromagnetism in a magnetic disk drive ~ the high rigidity suspension device 
characterized by for embossing which is on said slider in the suspension device hold the slider which 
carries a sensing element, among each contact of the gimbal which holds said slider directly, and the 
load beam which perform transfer of a load load, and takes the lead in roll pitch actuation of said sUder 
to be joined by spot welding, and to have the slit of a suspension longitudinal direction with the load 
beam of the both sides on both sides of said embossing. 

[Claim 3] In the suspension device in which the slider which carries a sensing element is held the 
electromagnetism in a magnetic disk drive — The flexible structure which the gimbal section which 
holds said slider directly, and the load beam section which performs transfer of a load load are fabricated 
from the single plate (gimbal load beam integral construction), and connects said gimbal section and 
said load beam section. The high rigidity suspension device characterized by having the sHt section 
which separates said gimbal section and said load beam section inside a slider appearance, respectively. 
[Claim 4] a high rigidity suspension device given in any 1 term of claim 1 to claim 3 - said 
electromagnetism - the magnetic disk drive characterized by using it in order to hold the slider which 
carries a sensing element. 



[Translation done.] 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejije?u=http%3A%2F%2Fwww 7/8/2004 



NOTICES 



Page 1 of 4 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the electromagnetism which uses especially this invention about a magnetic disk 
drive at the time of record playback of data ~ it is related with the suspension device supporting the 
slider for surfacing a sensing element. 
[0002] 

[Description of the Prior Art] The conventional magnetic disk drive is explained with reference to a 
drawing. 

[0003] Drawing 6 is the top view showing an example of the conventional magnetic disk drive. 
[0004] electromagnetism for the magnetic disk drive 21 of the conventional example to perform record 
playback of a signal at the end to the magnetic-recording medium 22 with SPM23 which rotates the 
magnetic-recording medium 22 ~ it has the positioner 24 holding the slider 25 which carried the sensing 
element. The slider 25 is joined to the positioner 24 by the suspension 26. 

[0005] In the other end of a positioner 24, it has the actuator 27 for moving a slider 25 to the location of 
arbitration. 

[0006] the electromagnetism magnetic recording / for playback (henceforth RAV) in a magnetic disk 
drive 21 ~ the sensing element has surfaced on the magnetic-recording medium 22 at the air bearing 
using a slider 25. in order to guarantee the flattery to the magnetic-recording medium 22 of this slider 
25, to transmit the force from an actuator 27 to a slider 25 and to perform RAV ~ electromagnetism — 
the suspension 26 is performing the role which moves a sensing element to the location of arbitration. 
[0007] Next, the conventional suspension device is explained with reference to a drawing. 
[0008] The conceptual diagram and drawing 7 (a) which show an example of the suspension device of 
the former [ drawing 7 ] are drawing for the top view and drawing 7 (b) to explain the front view, and 
for drawing 7 (c) explain the roll actuation at the time of seek operation. 

[0009] Drawing 7 shows the suspension device of a type in which it has a gimbal 28 and the load beam 
29. In this case, as shown in drawing 7 (a) and drawing 7 (b), the gimbal 28 fixed to the load beam 29 in 
the end already touches the load beam 29 by the point contact of embossing 30 in an end. The slider 25 
is attached, to the lower part of a gimbal 28, a gimbal 28 guarantees roll pitch actuation of a slider 25, 
and the load beam 29 is mainly bearing in it the duty which transmits the force from the actuator 27 for 
moving to transfer of the forcing force to the magnetic-recording medium 22 shown in drawing 3 , and 
the location of arbitration to a slider 25. In order to move at high speed at this time, when the big force is 
given from an actuator 27 and a slider 25 moves with big acceleration, a gimbal 28 produces slipping 
actuation in embossing 30 part which is carrying out point contact. Although what is necessary is to 
have canceled this slipping actuation at the time of seeking termination, and just to have restored to the 
original location because this slipping actuation is produced when big acceleration is applied at the time 
of seeking, the frictional resistance of embossing 30 cannot restore thoroughly actually, but as shown in 
drawing 7 (c), the amount of offset [embossing slipping] will remain. Although this amount of offset is 
1/1000 to l/lOOOOnun order, in the magnetic disk drive which is going to perform positioning actuation. 
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this amount of offset poses a big problem in the precision of 1/1 0000mm. 

[0010] The conceptual diagram and drawing 8 (a) which show other examples of the suspension device 
of the former [ drawing 8 ] are drawing for the top view and drawing 8 (b) to explain the front view, and 
for drawing 8 (c) explain the roll actuation at the time of seek operation. 

[001 1] Drawing 8 is the conceptual diagram showing the suspension device of a type in which a load 
beam serves as the duty of a gimbal. The gimbal as a separate member does not exist in this type of 
suspension device. As shown in drawing 8 (a) and drawing 8 (b), in order to serve as the duty of a 
gimbal at the head of the one apparatus load beam 31, flexible structure 32 and a slit 33 are formed, and 
tiie slider 25 is supported according to the flexibility of this part. In this case, naturally the location gap 
between a gimbal and a load beam is not produced because a gimbal does not exist. However, since the 
slider 25 is supported by the flexible structure 32 in the location distant from the roll pitch motion axes 
of a sUder 25 instead of the gimbal (it caiinot install near the structure top motion axes) as shown in 
drawing 8 (c), when it is going to give the degree of freedom of the direction of a roll pitch required for 
a slider 25, flexible structure 32 must surely be made weakly and it becomes difficult to secure the 
reinforcement horizontally etc. needed for flexible structure 32 in this case. 

[0012] Thus, in the conventional magnetic disk drive, the embossing section is not being fixed by the 
type for which the suspension device used uses a gimbal and a load beam. Moreover, by the type 
(gimbal load beam integral construction) which does not use a gimbal, the flexible structure for 
performing roll pitch actuation of a slider was in the location distant from a shaft in pitch roll actuation. 
[0013] 

[Problem(s) to be Solved by the Invention] By the type which uses a gimbal and a load beam, since the 
embossing section was not being fixed, the conventional suspension device mentioned above had the 
trouble that a gimbal produced slipping in the embossing section to a load beam at the time of seek 
operation. 

[0014] Moreover, by the type which does not use a gimbal, since the conventional suspension device 
had the flexible structure for performing roll pitch actuation of a slider in the location distant from a 
shaft in pitch roll actuation, it had the trouble that the flattery nature to the magnetic-recording medium 
of a slider was bad. 
[0015] 

[Means for Solving the Problem] The object of this invention secures the good flattery nature to the 
magnetic-recording medium of a slider, and is to offer a high-density magnetic disk drive with a high- 
degree-of-accuracy high rigidity suspension device and dependability while it prevents gap between the 
sHder generated at the time of the migration of a slider performed at high speed, and a load beam. 
[0016] Therefore, the high rigidity suspension device of (1) this invention In the suspension device in 
which the slider which carries a sensing element is held the electromagnetism in a magnetic disk drive — 
The gimbal which holds a slider directly, and the load beam which performs transfer of a load load are 
really fabricated by the embossing section injunction or the embossing section. On both sides of this 
embossing section, it had the slit with the load beam of those both sides, and the part which produces 
lateral unnecessary slipping is lost, securing the high degree of freedom of the direction of a roll pitch. 

(2) electromagnetism [ in / in the high rigidity suspension device of this invention / a magnetic disk 
drive ] - it is joined by spot welding and the embossing section which is on a slider among each contact 
of the gimbal which holds a slider directly, and the load beam which performs transfer of a load load, 
and takes the lead in roll pitch actuation of a slider has the slit of a suspension longitudinal direction 
with the load beam of the both sides on both sides of embossing in the suspension device hold the slider 
which carries a sensing element. 

(3) electromagnetism [ in / in the high rigidity suspension device of this mvention / a magnetic disk 
drive ] - the gimbal section which holds a slider directly, and the load beam section which performs 
transfer of a load load are fabricated from a single plate (gimbal load beam integral construction), and it 
has the slit section which separates the gimbal section and the load beam section from the flexible 
structure which connects the gimbal section and the load beam section inside a slider appearance in the 
suspension device hold the slider which carries a sensing element, respectively. 
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(4) the magnetic disk drive of this invention ~ a high rigidity suspension device given in any 1 term of 
the above-mentioned (1) to (3) terai — electromagnetism — it is used in order to hold the slider which 
carries a sensing element. 
[0017] 

[Embodiment of the Invention] By preventing the gimbal at the time of high-speed migration of a 
magnetic sensing element, and gap between load beams, positioning accuracy with a magnetic high 
sensing element is secured, and it corresponds to high-degree-of-accuracy-izing of a suspension device 
and the high-reliability of a magnetic disk drive, and densification. 

[0018] Moreover, it corresponds to high-degree-of-accuracy-izing of a suspension device and the high- 
reliability of a magnetic disk drive, and densification by securing flexible structure near the shaft of roll 
pitch actuation of a slider, securing the degree of freedom of roll pitch actuation, and acquiring the 
stable slider floatation property. 

[0019] Next, the gestalt of operation of this invention is explained with reference to a drawing. 
[0020] Drawing 1 is the top view showing the gestalt of 1 operation of the magnetic disk drive of this 
invention. 

[0021] electromagnetism for the magnetic disk drive 1 of the gestalt of this operation to perform record 
playback of a signal at the end to the magnetic-recording mediimi 2 with SPM3 which rotates the 
magnetic-recording mediirai 2 — it has the positioner 4 holding the sUder 5 which carried the sensing 
element. The slider 5 is joined to the positioner 4 by the suspension 6. 

[0022] In the other end of a positioner 4, it has the actuator 7 for moving a slider 5 to the location of 
arbitration. 

[0023] the electromagnetism magnetic recording / for playback (henceforth RfW) in a magnetic disk 
drive 1 — the sensing element has surfaced on the magnetic-recording mediiun 2 at the air bearing using 
a slider 5. in order to guarantee the flattery to the magnetic-recording medium 2 of this slider 5, to 
transmit the force from an actuator 7 to a slider 5 and to perform RAV — electromagnetism — the 
suspension 6 is performing the role which moves a sensing element to the location of arbitration. 
[0024] Next, the high rigidity suspension device of this invention is explained with reference to a 
drawing. 

[0025] The conceptual diagram in which drawing 2 shows the gestalt of 1 operation of the high rigidity 
suspension device of this invention, and drawing 2 (a) are drawings for the top view and drawing 2 (b) 
to explain the front view, and for drawing 2 (c) explain the roll actuation at the time of seek operation. 
[0026] The fundamental configuration of the high rigidity suspension device of the gestalt of this 
operation is the same as the conventional example of drawing 7 . The point that the high rigidity 
suspension device of the gestalt of this operation differs from the conventional example is a point that 
the embossing 12 of a gimbal 8 is joined to the load beam 9 by spot welding, as shown in drawing 2 (a) 
and drawing 2 (b). Since it is joined to the load beam 9 by embossing 12, naturally a gimbal 8 does not 
produce embossing slipping to the load beam 9. Therefore, since the amotmt of offset does not remain at 
the time of positioning even if it moves a slider 5 with big acceleration, positioning actuation of high 
degree of accuracy is attained. However, since the gimbal 8 is joined to the load beam 9 by spot welding 
in this case, naturally the degree of freedom of its direction of a roll pitch will be restricted greatly. In 
order to compensate this fault, the high rigidity suspension device of the gestalt of this operation has the 
slit 10 in the direction met at the longitudinal direction of the load beam 9 with the load beam 9 
extremely in near in the form which sandwiches embossing 12. If it is in the condition which secured the 
longitudinal direction reinforcement needed, it will become easy to obtain the degree of freedom of a 
roll pitch, so that it has flexible structure 1 1 near the embossing 12 which is the motion axes. Therefore, 
if a slit 10 is installed in both the sides of embossing 12 and the junction of embossing 12 is made into 
flexible structure 1 1, it is ideal when securing the roll pitch degree of freedom of a slider 5. Securing the 
high degree of freedom of the direction of a roll pitch, as shown in drawing 2 (c), this high rigidity 
suspension device of the gestalt of this operation of two points loses the part which produces lateral 
unnecessary slipping, and becomes possible [ offering a highly precise suspension device and high- 
reliability, and a high-density magnetic disk drive ]. 
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[0027] Next, the gestalt of other operations of this invention is explained with reference to a drawing. 
[0028] The conceptual diagram in which drawing 3 shows the gestalt of other operations of the high 
rigidity suspension device of this invention, and drawing 3 (a) are drawings for the top view and 
drawing 3 (b) to explain the front view, and for drawing 3 (c) explain the roll actuation at the time of 
seek operation. 

[0029] The fundamental configuration of the high rigidity suspension device of the gestalt of this 
operation is the same as the conventional example of drawing 8 . The points that the high rigidity 
suspension device of the gestalt of this operation differs from the conventional example are flexible 
structure 14 and a point that the slit 15 is formed inside the appearance of a slider 5, as shown in 
drawing 3 (a) and drawing 3 (b). Since the gimbal is fabricated by flexible structure 14 at the load beam 
13 and one, naturally a slider 5 does not produce location gap to the load beam 13. Therefore, since the 
amount of offset does not remain at the time of positioning even if it moves a slider 5 with big 
acceleration, positioning actuation of high degree of accuracy is attained. And in order that flexible 
structure 14 may secure the degree of freedom of a roll pitch greatly in this case, it is installed inside the 
slider appearance. If it is in the condition which secured the longitudinal direction reinforcement needed, 
it will become easy to obtain the degree of freedom of a roll pitch, so that it has flexible structure 14 
near the motion axes. Therefore, if flexible structure 14 and a slit 15 are installed inside a slider 
appearance, it is ideal when securing the roll pitch degree of freedom of a slider 5. However, if flexible 
structure 14 is installed inside a slider 5, when a slider 5 performs roll pitch actuation, it will interfere 
with the load beam 13. In order to prevent this, with this operation gestah, the tooth space required for 
roll pitch actuation is secured by minding the spacer 16 of an area smaller than the interior of a slit 15 
between the load beam 13 and a slider 5. 

[0030] Drawing 4 and drawing 5 are the conceptual diagrams showing the gestalt of other operations of 
this invention. 

[0031] Drawing 4 shows the example which formed the gimbal section level difference 18 in the interior 
of the slit 13 of the load beam 17 instead of the spacer 16. The gimbal section level difference 18 has 
secured the tooth space reqmred for roll pitch actuation of a slider 5 instead of a spacer 16. 
[0032] Drawing 5 shows the example which formed the slider section level difference 20 in the tooth 
back of a sHder 19 in the range settled in the interior of the slit 13 of the load beam 1 1 instead of a 
spacer 16. The slider section level difference 20 has secured the tooth space required for roll pitch 
actuation of a slider 19 instead of a spacer 16. 
[0033] 

[Effect of the Invention] As explained above, securing the high degree of freedom of the direction of a 
roll pitch, the high rigidity suspension device and magnetic disk drive of this invention lose the part 
which produces lateral unnecessary slipping, and are effective in the ability to offer a high-density 
magnetic disk drive with the dependability which used a highly precise high rigidity suspension device 
and highly precise it. 
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